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Figure 1: The handbag diagram for the SIDIS hadronic tensor in the current fragmentation region
(left) and in the target fragmentation region (right).

Current fragmentation region (CFR): P+
h ∼ Q ,

Target fragmentation region (TFR): P+
h ∼ 0 .

Equivalently, defining in the c.m. γ∗N frame the hadron momentum as Ph = (Eh, P h⊥, Ph‖), the
usual Feynman variable xF = 2Ph‖/W identifies the CFR and the TFR, respectively, by xF > 0 and
xF < 0. A detailed discussion of the operational criteria to separate the two regions can be found in
Ref. [3].

In the CFR the SIDIS cross section integrated over the transverse momentum of the final hadron
can be factorized at lowest order as

dσCFR

dxB dy dzh

=
∑

a

e2
a fa(xB)

dσ̂

dy
Da(zh) , (3)

where fa(xB) is the distribution function of parton a, Da(zh) is the fragmentation function of parton
a into hadron h and dσ̂/dy is the elementary cross section of lepton-quark scattering. The parton-
model graph describing this process is the handbag diagram shown in Fig. 1 (left). The partonic
meaning of the two variables is the following: xB is the fraction of the longitudinal momentum of
the nucleon carried by the quark, zh is the fraction of the longitudinal momentum of the struck
quark carried by the final hadron (we have dropped all scale dependences in the distribution and
fragmentation functions).

In the TFR the factorization in xB and zh of Eq. (3) does not hold any longer, as it is not possible
to separate the quark emission from the hadron production. Moreover, zh is not the proper variable
to describe this region. The reason is easily understood if we write zh in the c.m. γ∗N frame (we
neglect as usual hadron masses):

zh =
Eh

E(1 − xB)

(1 − cos θh)

2
, (4)

where θh is the angle between P h and P . The zh variable does not discriminate between two different

3


